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STUDIES AND EXP.R = .iNTS OF RADIOMICROBIOLOGY
III. Topographic 9istribution o/ the Staphylococcal Enterotoxin Labelled
1l qn Respons ive Animals (young cats)

(C. Arghictu, L. Lcazerini and M. Rossi-Torell{)

The staphylococcal entervioxin (E.S.) has recently been puri~
fied by Bergdol, Sugiyama and Duck (2). Its molecular weight is
26,000 and its chemical composition includes seventeen amino-acids the
most abundant of which are aspartic acid, lysin and thyroxin.

Pure staphylococcal cnteirotoxin is endowed with antigenic proper-
ties and therefore yields, with the corresponding anti-serum, a series
of precipitates which can be nude discernable by means of the technique
of Oudin and Ouchterlony.

The points of attack of staphylococcal enterotoxin on sensitive
animals are poorly kmown. The mechanism of action oi the enterotoxin in
provoking the gastroenteric syndrome has not yet been clarified sufficient-
ly to say whether i: is in the form of a stimulus of the central nervous
system, or a peripheric stimulus at the level of the gastric and in-
testinal mucous. :

As a result, it has appcared useiul to start g series of tests
and experiments using an enterotoxin marked with various radio-
isotopes, in sn attempt to contribute to the study of this problem, whieh
is still unsclved. 1In this [icsc oxpoci-ont-ug refer to the results
achieved when using enterotoxin marked with 1131,

MATERIALS AND METHODS

Enterotoxic staphylococci stock

We have used in our expcriment stock No. 263, vhich had been
kindly provided by Dr. Caswman, «i the Food & Drug Administration in
Washington, D. C. That germ hac been isolated from a hotbed of eamteritis
and had appeared particularly coxigenous in many biological toxigenity
tests vhich we carried out on young cats.

Culture filtrates of stock 243, treated at 100° during 30 minutes,
and incculated intraperitoneally, have constantly csused voniting and
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diarrhea followed by a stave of depression among & high percentage
of the inorulsted kittens.

Culture medivm and productior oi cnterotoxin

We have used a liquid grcund constituted aes follows: Bacto
Casamino Acids (Difco) 15 gr.: Nicotinic acid 0.00123 gr.; Thismine
0.00005 gr.; and glucoee 2.25 gr. per liter. The lirid ground was
poured into 10 liter Pyrex glass vats which had been scerilized ia
utoclave during 30 minutes. The sceding of the vats with fresh
culture of 12 houre deveioped in droth made from heart awd braims.
Incubation ia thermostat at 37° ser 5 gg. with continucws agitatiem
'of tha cultures with pallets, and with a continucus flow of g gas
mixture made up of 90% oxygen and 10U carbon amhydride. Ceatri-
fugation and filtration of cultures by Seits. Treatmeat of the float-
ing part at 100° during 30 minutes.

rif ter n

We have followed the method described by Bergdol amd his cel-
leagues (2), modifying it the first time as follows:

- 20 liters of bacterial {iltrate (the germs have beon removed by
filtering through $eits) have bcen treated for 30 mimmtss at 1009,
Ve have them sdded to it, drop 2y drop, KySOy 1N until a 104 pH

o Batriuwm Metsphoephate of 3.), controlling meamshile the temperatere
of the mixture so that it should not surpass 19 At the snd of this
operation, we added for each liter of mixcure S gr. of Nyfle super
cell, vhererpon the suspension was submitted to stirriang during 1 hour
et 0°. The suspemsion was collected by filtratiomn over a layer of
Wyfle super cell (1 gr./liter) ac a temperature of 4°. The preei-
pitate has beoen axtracted in chree separats extractiens with a tetal
of 3 sc of NaglPQy 0.0M per cac.. gram of Hyflo usad.

In the sesond end third time the method of Berpieol was follewed
clesely. After presipitation vitn ethanol it hes met besan pessible
ultisately ¢t purify staphylococcal eaterotoxia besause ths amsuskt of
the sudetanss which had dboen obtained was too small.

Tavle 2
Rasponee of the Cate to the Administratiou of Partially Merified Butexo-
toxin Preparations

Lamaa  ec Beaber of Ansunt Adn. Rasponse
Sample prc _eins treated Badeperitonsally (vemitiag,
saimala
Besterial filtrate for !
39 at 100° ¢ 990 4 L 100%

O




O

;o -

Gi.1a cc Number of Amount Adm. Respoass
Sample proccins treated Budoperitomaally (vomitiag,
animalp diaxzhas)
Eluted liyflo Super Cell
dialized against
distilled H20 471 & & ece 100%
Eluted alumins colven
dialized sgainst
distilled Hy0 Y ) & ece 100%
Precipitate with alcohol
dialized against
distilled B0 9.25 4 4 ce 100%
i31

Marking enterctoxin with I

The lyphilated sample of cnterotoxin has been brought back ia
suspension viﬂla stopped solution of sodiux phosphate snd has beea
marked wich 17", according to tius technique described by Cilmovre and
colleagues (3). The amount o (1 caployed was 1 me. After the last
period of the process und after cac dialises, the radicectivity of the
sanple has besn measured by swcans of a perforated scimtilicaster and was
found to be 1,000,000 c/m per cc. It is intuﬁ{u. ts stzess the feect
that the process of marking cnte.ctoxin with I bas uot altsred the
specific property of the toxin, inasmuch as all’the cats imeculated with
marked enteretonin have shown vithrin two heurs of the iajostisa repeatoad
vemiting aad diarrhes.

Acimals Used

10 young cats were used, wnose average weight was 1531 grams end
whe: were divided into five grouns of two animals. The smell mumber of
asimals in each group was imperaiive becsuse of the motable dfifficulty
of finding simulcanecusly & substantial susber of young sats. Ia eseh
group ons cat was injected intraperitcesally with 4.8 ce of marksd
enterotonin containing a vradiceciivity of 8,640,000 ¢c/m, vhile the
cat, who servad as comtrol snims., was injected with - ‘utiom of I
containing squal activity. The groups were put te death 1/2 hewr,

1, 2, &, 24 hours after the inoculation. The fellewing extractious
were effected frem sach cat: blood, sncephalen, stemecth, thian intestias,
liver, spleen, supzsrenal ecapsulcs, kidasys. The radicestivity of

‘samplas of single orgens was determined in a perferated scintillater

commected with an amalyser of impulses. Ia exdar te be able te study
bettar the distridbution of snteretenin in the various secticas of the
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centzsl nervous systam, the .oitiowing determinations were coanstantly
followed there: one in the telccephalon, one in the mssencephalonm,

ons in the bridge and bulb and vne in the cerebellum. The rediocactivity
ia the single organe and tissues, expressed in shots gr/min. end i
pereantage of the imjected dose is given in the followiag table.

Tanle 1
Redisectivity of Variocus Orgons of Animals Treated with Marked Toxia

and of Animels Servisg as Controis Sacrificed at YVarious Intervals
After the Inoculatioca

lst group (1/2 hours sfter inoculatioa)

EFm with Enterotoxin %&!ﬂm
[ % of injected gr % of im-
od

dosc

Blecd 4307 0.042 21791 0.21
Telenccphslon 245 0.0024 2435 , 0.023%
Nesencephalen 229 0.0022 833 0.0022
Bridge and buld 249 0.0024 1405 0.0138
Cerebellwm 224 0.0022 1622 0.016
Thyreid 1910 0.018 ’ 7069 0.089
Lungs 1732 0.017 15047 0.148
Neert 1542 0.015 2669 0.09
Stemach 11165 0.11 48348 0.476
Thin intestise 3%0 0.039 13737 0.133
Liver 6130 0.06 13624 0.1
Splesa 9110 0.089 12670 0.123%
Kidanays 13236 0.13 14641 0.144 '
Suprarenals . 34578 0.3 13504 0.13
Urine 10376 0.1 1914 0.0188

Pt R P

RBAULTS AND DISCUSSION

Obsexving the data shown on the table aand the sovemsnt of radio-
sctivity ia fumscion of time for any single orgam or tissws, which result
frem the graphs shswm here, the (nllowing 1s moticed:

1. Tha redicactivity of the coatrols, at the varicws periods of the
enperimsut, 1i» astably higher cthan the redicactivity of the cats treated with
ntaretsnin, ia almeet all the organs and tissues which were cemns dered,
ensapt in the hkidneys end in the suprarenal capssles. This higher radio-
sctivity of the centrels 1met ba attributed te s more rapié abeschiton amd
te & sore repid distridbution of the redicective Iedine, which, ia this
group of amimale, i fres in the peritsasal covity, vkile in the grewp
of animals whe bsd besm trested, thet is firmly tied oo the dig melesule
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of snierstoxin, which is absorocc slowly

That interpretation is in coniormity with the course of the
curve of total absorbtion, expr.szcd in percentage oi the injected
dose, in the groups of animai. both of those treated with eanterotoxin and
of those kept as controls. Grupi. No. 5 shows clearly that the absecbtion
and the distribution i{n time of radiocactivity, in animels of the first
froup, are slower and mere unilora than in the case of those of the secomd
group (controls) in whom a raric rise of radioactivity took place and wes
followed by a repid fall in r:dicactivity.

It seems then that findin; a high level of redicactivity in the
kidoneys and in the suprarenal capsules of the animals treated withk entero-
toxin is particularly significant, inasmuch as it sppears to iadicate
s specific localization of thc enterotoxin in those two organs, wvhich
would thus teke the role of targets or points of attack of the venom.

The hypotension, the dejection snd the proscration which alwayc sccompamy
the other symptoms which charactcrize the gastro-enteric syndrome of eatazo~
toxin, could be the expressicn oi an acute insufficiescy of supraremal
capsules caused by the localization and by the attack or the towia.

2. Radioactivity at tine level of gastric mucous and the mucous of
the thin intestine, is very higi both in the controls end in the trested
animals. That phenomanon is cxpiained with the normel setabolic cempertmsat
of the Iodine, which is normally eliminated through the gastreemteric
mucous manbrana. .

3. The radicactivity of the encephalic mass is ocarce amd umi-
formly distributed in the two groups of animals. It seems possible to de-
duce from this observation that chere are no specisl encephalic sonas amd
centers vhare the enterotoxin would be localized and where it would exerciee
its specific action (unless one doecs not wish to suppose that eaterotoxia
would act in minima doses on ceriain recipients). The emstic effect,
which is the main and the most characteristic of the effects of entero-
toxin, would then have to be attributed to an action of peripheric stimu-
lation at the level of gastrointestinal mucous membrane rather tham to a
central stimulation action at the level of tlhe encephalitic cemters of
vamiting.

The results we have sxpoundcd are not fiosl. YThey need ulterior
coutrols and repeated couformity. It is our iateantion, therefore, teo
contimne sar experiments, repeating tha study of the distridution of eatero-
toxia markod with ether radioisctopes.
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Grapu No. 2
Comportment of the radioactivity in function of time in the

of young cats after administration of enterotoxin marked
and of solution of ;131
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Graph No. 3 Comportment of radioactivity in functioa of time
in the htﬁc of young cat- after gduinh:rntton of anterotoxin
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